The starch granules of Chlorella vulgaris and Chlamydomonas sp. were composed of amylose (12 to 3%) and amylopectin.
The amylose content of the starch granules of Scenedesmus basilensis was 22%. All the X-ray diffraction patterns of algal starch obtained in this investigation were of the A-type, identical to that of corn starch. Culture flasks were inoculated to give an initial cell count of about 106 cells per ml. The cells were cultivated on a shaker in dark ness. When sodium acetate was used as carbon source, the pH of the culture was ad justed twice a day to 8.0 with sterilized 0.1N sulfuric acid during the incubation.
The growth of cells and the starch formation in the culture are shown in Table I . Every strain produced a large amount of starch intracellularly or extracellularly, or both, amounting to more than 40% of the dry weights, when cultivated heterotrophically in darkness. In comparison, the starch content of Chlorella vulgaris Al-ly, grown in the basal medium without organic carbon source under illumina tion with daylight fluorescent lamp at the intensity of 8 to 10 kilolux was 8%. As Bailey and Neish1) pointed out these algae seem to produce more starch in the heterotrophic culture than in the autotrophic illuminated culture. In the culture of Chlorella vulgaris Al-ly, a large amount of starch granules was found out of the cells near the maximum of multiplication in the heterotrophic cultivation of Chlorella vulgaris. Intracellular starch granules. In the iso lation of intracellular starch granules, the wet packed cells were suspended in 6 volumes of water, and then subjected to sonic treatment in a 10kc oscillator for 10min. The sonicate was centrifuged at 800rpm (2000g) for 5min. After centrifugation, starch granules and cell debris did not precipitate but remained in the supernatant. The precipitate which contained intact cells were subjected to further sonic treatment, followed by centrifugation. This The amounts of the starch granules obtained from various cultures are shown in Table II . The yield of intracellular starch was very low, 10 to 15%. This is due to an insufficient sonic treatment of the algal cells, for fear that the starch granules may disrupt simultaneously with the disruption of algal cells. The purity of the starch was calculated on the basis of the amount of glucose liberated by means of the HCl-hydrolysis of starch. And glucose was confirmed as the only product of HCl-hydroly sis of the starch by paper chromatography (solvent system, n-BuOH: Acetic acid: Water (4:1:5, v/v), ascending method, 15hr, at room temperature, color reagent, aniline hydrogen phthalate). were not separated from the other starch granules, the proportion of amylose and amy lopectin in these starch granules was estimated Determination of the color intensity of iodine complex. Determination of the light absorp tion spectra of starch, amylose and amylo pectin were carried out by the method of McCready and Hassid8) as follows: 100mg of starch, amylose, or amylopectin was placed in a 100ml volumetric flask and wetted with 1ml of ethanol and 10ml of water. The sample was dissolved by adding 2ml of 10 sodium hydroxide solution and heated on a water bath. The solution was diluted with water to a mark. Five ml of the solution, equivalent to 5mg of the sample, was treated with 5ml of the iodine solution (0.20%, iodine in 2% potassium iodide solution) and slightly acidified with 3 drops of 6 N HCl in a final volume of 200ml. The spectrum was measur ed with a Hitachi EPS-3T spectrophotometer. Since only a small amount of amylose was obtained from the starch of Chlorella vulgaris Al-ly and Chlamydomonas sp. JAM C-21, the iodine stain of the amylose was carried out in a small volume.
The light absorption spectra of the iodine complex of the starch from which the separa tion of amylose and amylopectin was carried out are shown in Fig. 1 11)
